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Spontaneous retroperitoneal hemorrhageGranulosa cell tumors are relatively rare neoplasms that account
for approximately 2–8% of all ovarian tumors (Malmstrom et al.,
1994; Fotopoulou et al., 2010). Presentation will often involve
non-speciﬁc symptoms of abdominal pain, distension, and bloating
due to large tumor size. More than half of patients will report endo-
crine related manifestations resulting from hormone secretion by
the tumor (Malmstrom et al., 1994). This excess estrogen produc-
tion often results in abnormal uterine bleeding, a common cause
of patient referral. Most women are diagnosed with stage I disease
having 5-year and 10-year survival rates of 94% and 88%, respective-
ly (Malmstrom et al., 1994). In contrast, 5-year survival for patients
with advanced disease (stage III and IV) is 25–50% (Malmstrom
et al., 1994; Piura et al., 1994). Tumor recurrence is typically late,
occurring up to 10 years following initial treatment with rare reports
of relapse as long as 40 years (Malmstrom et al., 1994; Evans
et al., 1980; East et al., 2005). We present an interesting case of
a patient who presented 4 years following initial surgical manage-
ment of granulosa cell tumor with a spontaneous retroperitoneal
hemorrhage.
Case report
A ﬁfty-one-year-old woman G4P2002 who underwent total ab-
dominal hysterectomy and right salpingo-oopherectomy (TAH RSO)⁎ Corresponding author at: DUMC 3247, Durham, NC 27710, USA.
E-mail address: sabino.zani@duke.edu (S. Zani).
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Open access under CC BY-NC-ND license.for granulosa cell tumor 4 years previously developed sudden onset
right lower quadrant abdominal pain and was evaluated at her local
emergency room. She was awakened by pain that morning which
progressed to excruciating levels later that day. The patient was
noted to be afebrile with a temperature of 36.8 °C, a pulse of
87 beats/min, and a blood pressure of 143/76 mm Hg. Physical exam
was notable for right lower quadrant fullness with tenderness to pal-
pation and guarding. Initial abnormal laboratory values included a
total white blood-cell count of 13,600/mm3, and hemoglobin of
11.8 g/dL. Remaining complete blood count, chemistry, liver function,
and coagulation study values were normal. A chest and abdominal se-
ries radiograph were both normal. A CT scan of the abdomen and pel-
vis was performed using intravenous contrast revealing a large
(11.4 cm×7.4 cm×9.2 cm) heterogeneous mass-like soft tissue den-
sity arising from the retroperitoneum resulting in the displacement
of the second and third portions of the duodenum anteriorly
(Fig. 1). An abdominal MRI with contrast revealed a homogeneous
non-enhancing mass in the right retroperitoneum with displacement
of the duodenum and compression of the IVC consistent with retro-
peritoneal hemorrhage.
The patient was admitted to the General Surgery service for mon-
itoring and serial blood work. On hospital day two the patient was
transfused with two units of packed red blood cells for a hemoglobin
of 8.1 g/dL. The patient was transferred to our institution for further
care regarding the evaluation of this retroperitoneal mass. Her hemo-
globin level remained stable throughout her stay. Repeat abdominal
and pelvis CT revealed a stable mass/hematoma. Concern for underly-
ing malignancy related to her history of granulosa cell tumor versus a
second primary tumor led to referral to the surgical oncology service
following discharge. Initial evaluation consisted of CT guided FNA of
this mass which was found to be non-diagnostic. Endoscopic ultra-
sound guided FNA was then performed obtaining multiple biopsies
all of which were negative for malignancy. The patient was then fol-
lowed with serial CT scan every 3 months.
A surveillance CT scan at 9 months revealed an interval decrease in
the right retroperitoneal mass suggestive of resolving hematoma
(Fig. 2A). Additional ﬁndings included new enlargement of an aortoca-
val lymph node superior to the retroperitoneal collection (Fig. 2B) and
interval development of a cystic left adnexal lesion. The patient was
evaluated with transvaginal ultrasound that was non-diagnostic.
Upper endoscopic ultrasound guided biopsy of the retroperitoneal
mass and lymph node was performed. FNA cytology of both specimens
Fig. 1. CT scan of abdomen and pelvis with IV and oral contrast. Retroperitoneal hem-
orrhage/mass denoted by *.
Fig. 2. A. CT scan of abdomen and pelvis with IV and oral contrast 9 months following
initial work up. Deceased size of retroperitoneal hemorrhage/mass denoted by arrow.
B. CT scan of abdomen and pelvis with IV and oral contrast 9 months following initial
work up. Enlargement of aortocaval lymph node denoted by arrow.
Fig. 3. On high power (H&E, 40x), sheets of crowded cells with minimal eosinophilic
cytoplasm and bland, elongate nuclei with scattered longitudinal grooves are seen.
Rare Call-Exner bodies formed by a haphazard, radial arrangement of granulosa cells
around an area of cystic degeneration containing eosinophilic material and nuclear de-
bris (arrow) are present.
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and Inhibin B levelswere elevated from224 pg/mL to 491 pg/mL during
this time.
The patient was taken to the operating room and underwent an
exploratory laparotomy, right infundibulopelvic (IP) ligament resec-
tion, left salpingo-oopherectomy, infracolic omentectomy, para-
aortic lymph node dissection, and resection of retroperitoneal tumor
leaving no residual disease. In order to gain access to the retroperito-
neal mass a Kocher maneuver was performed followed by a Cattell-
Braasch maneuver. The tumor was seen positioned between, and
densely adherent to, the inferior vena cava and aorta. Due to the pos-
sibility of vascular resection, we obtained assistance of our vascular
surgical team. Following dissection of the tumor off the aorta, proxi-
mal and distal control of the vena cava was performed. Ultimately
the mass could be resected off the vena cava without caval resection.
Complete resection of the tumor was achieved with an intraoperative
estimated blood loss of 550 cm3. Pathology revealed granulosa tumor
present within right IP ligament and retroperitoneal tumor (Fig. 3).
The patient progressed well postoperatively and was discharged on
postoperative day six. She was initially started on Bleomycin/Etoposide/
Cisplatin chemotherapy per GOG protocol #264 but declined treatment
after cycle #2. At nine months postoperatively she is doing well with
no radiologic (CT scan) or laboratory signs of recurrence (Inhibins A
and B, b1 pg/mL and b10 pg/mL respectively).
Discussion
Most womenwith early stage GCT require no further treatment and
have an excellent prognosis (Malmstrom et al., 1994; Segal et al., 1995).
However, approximately 11%–37% of patients will recur with a median
time to relapse of 75 months (range 55–137 months) after diagnosis,
with one report showing a recurrence 40 years after initial diagnosis
(East et al., 2005; Lee et al., 2008). Extrapelvic recurrent disease has
been reported in up to 52% of cases (Fotopoulou et al., 2010; Nosov
et al., 2009). Therefore long-term follow-up is recommended and may
include physical exam as well as tumor marker studies including estra-
diol, inhibin, and mullerian inhibitory substance.
Our patient illustrates the need for a heightened awareness of ma-
lignancy in cases of spontaneous retroperitoneal hemorrhage. Addi-
tional etiologies of spontaneous retroperitoneal hemorrhage, other
than tumor related, include aneurysmal disease, arteriovenous malfor-
mation and rheumatologic processes (i.e. — polyarteritis nodosa).
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with tumors (i.e. — renal cell carcinoma and angiomyolipoma)
(McDougal et al., 1975; Morgentaler et al., 1990). While the etiology
was uncertain and the initial biopsy was negative there was a high
index of suspicion for recurrent GCT. Consultation with Surgical and
Gynecologic Oncology resulted in a deﬁnitive work up resulting in eval-
uation of inhibin levels and FNA cytology, which led to the determina-
tion of a GCT recurrence as the underlying cause. A multidisciplinary
team approach was used to re-explore and resect the recurrent disease.
To our knowledge this is the ﬁrst report of spontaneous retroper-
itoneal hemorrhage caused by recurrent GCT. This case illustrates the
need for extended follow-up for patients with GCT. The utility of
tumor markers for surveillance proved beneﬁcial assisting with the
diagnosis of relapse in this unusual presentation of GCT recurrence
and supports their use in evaluating disease progression. With earlier
surveillance using tumor markers her recurrence could have been
identiﬁed sooner and surgical management could have been institut-
ed thus preventing the hemorrhage.Conﬂict of interest statement
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